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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a drop of the output in the 
course of long-time power generation and suppress emission of 
toxic substances. 

SOLUTION: A direct liquid fuel type fuel cell power generating 
device according to the invention using methanol is equipped with 
an anode, a cathode, an electrolyte film pinched by the anode and 
the cathode, an anode passage to admit flowing of the fuel, a 
cathode passage to admit flowing of an oxidant, a fuel 
accommodating vessel connected with the supply hole of the anode 
passage, and a cathode collecting vessel connected with the 
exhaust hole of the cathode passage and collecting the fuel supplied 
to the electromotive part, an unreacted oxidant, and cell reaction 
products, wherein the arrangement further includes at least a 
mechanism to put the substances emitted from the cathode 
exhaust hole in contact with the water existing in the cathode 
collecting vessel to conduct the gas-liquid contacting and a 
mechanism to send the water solution collected to the cathode 
collecting vessel to the fuel accommodating vessel. 
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( 2 ) 

1 

C#ffFfS3}?©®ffl] 

m$bi] Ty-Ftemmtys-FMmtt-eBis.z 
fttz 7 J - K m <t . * y - Kftttsua t * y - f m^ttx 

* y - K AMKB lc & U T«i$ £ *tT tt&soii i a» <b 

»*»l«r**V-K8H»«t. 10 
ffiEB&BBB® i JWi:ift*ftlM-*fc»07y- 

y - H#U □ drttEBftfflBfltt-® 1 JBffiklBfllftl&ft 

tt-r*fc*o*y-KttJiept. WEgKt»J8fcas&©{is 
© «» ic« tt s n/t * y - k #m p i . maET y - k « 

P C SEME S *ifc»5ttiK#*8 £ . 

mrE*y-KtifWPc»i«sn. Mes«flWtt(cfti6 
snfc«w. &r«tft»j«)*s*«&^«fEfi«a5*ffi 
^*tt*«»s«©^jtdc**iHiiK-ra*y-HiaiR«» 

&«AfcB8^«*4«iftRtE£BK:*s^T. 20 
WE* y- Ki#tBP <hWE* y- KB«8S£eiBeiC 

WE*y- KHiR*»rtfiH¥ftUTV>«*taEftk*-a- 

«fE*y-KE«««rtfc@iRStlfc*»«*. WEtf* 

So 

[M*H2] WE«8»iR«F«»lca6**a*^LT»«E 
C«*^3] i»E«S»iR«*«t7 , y-K«l&PtO|BI 

So 

[»*3«4] MGtt»iR««i|>bL<BAy-HI§l«« 
KrE*«*#rttcEB$n. 

*©tt«JO«t*^aO. 40 
WEttS 0 «©-gfl <b L < ligoWBttiHBlt* 6 «Jfi5c 

snxus n i s«at-r-5B»*3S 1 <ct- lto^js 3 © 
^-rn*»E*oii[ttffl***s»«s»««L«*i6B. 

tifcTy-h'figi. *y-h*«mBtyjy-h*a«fl.T 
»»d.snfc*y-K«fc, «WE7y-i«ft.atiBRrw»E 

WET y - LTBB*nTH6«IMti» 
£ffi2jS-f£7y-h'Sfti&1£<h. 50 
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2 

WE* y - K JftfS^ Jc » L TEB 3 *1T t • «KftiMek9 

B*»riE-r**y- 

K«»pi. «fE*»*att©»<Djaa-K:»w64ifc7 

y- K&ttQ&BE£fl:#Jft9Ba l SB*»c»fkSI*tt 

i&-r«fc*©*y-H«i6Pt. ttcjtfldMtkaKofli 
ossa»cRW6tifc*y-H»mat. WETV-Kft 
«o»c»BS 

snftM. ftr«fta«)*R**&^s9Ee*a5*ffi 

BE«**«»««BB©tii U WE®* 

mmmzmz-frm-Btiz. mmt&nw.®®m^mm7 / 
ixmammttrnm] 

[0 0 0 1 ] 

&©X$>-5o 
[0 0 0 2] 

*^S®J*RZ>*®*Bf^->X^A©+-x^y > h t b 

*. wicBansM^ojsBtLxtt. tk^, mmzm 

»iLTffll>4PEM (PEFC, BttBjBBB&B 
B) iW*a*nT*fc. **. B*tir»-5^'J->J5t 
x^;u^-*ffl^s^t(c«tOiiSI±J*^#e.4x-5^«i:j8S 

- 1 iz «fc 0 w*#iairrs t ^ 5 2 &v. 
«ae«i*jcauT^*t#^.6nTt»*.'u*»u. fits 

t^3K£#;g>-5©X\ S«nJtWfOK**»H«T**. - 
3r. 'Jf9A-f ^>2^:ttte©*T^ffT^*«g®)* 

»*B*Lxt>aa#iattTtr&^©«j&a>su3 i £ 

A-f * > 2 ABBBBTOB AS A*^0ftJ8 *>B L «r» 

lfHi<01*©«l*4*» Uft/W 7'J » KBffi (B 
«^gSWt^©J6ffl±J^gtCfcoX£X<^ 

"5«B4*Bfef*fc«&. ffiH§*3l (2 5 0 a tm) . ft 
**BB£fctt£*B»£LTBt»**S.t>« 

w$nti>s. -&©is^fa©t>. BJ&y^y-ji/^s 

-;HB»BB (DM F C) tt. P EMtit^L-Ttti*^ 
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3 

[0 0 0 3] @i4 \z$t$i<Di&mmtemm*? ;->v 

WnW.m%.m.mm<Dm.®&m&^-? (Journal of Power s 
ources, 83, 204(1999)) . mikM*? S -Jl'&MW.m. 

(D^mmtyy - \*mm& 3 r#7 y - pmmm 2 

r«»c. 7V — fsmmri 5 oictt. **y— juaw&p 
152 s—)i>wma 1 5 3 
^v>^;u-eab^>7y-r ; ^ssi 5 i*«»*snTn 

9s—)imsa 1 2t:»«EanT^*. av— HttHMK 
8 ictt, mftftjttysp 1 4&tf»{t»j»taa 1 5 £*rr 
>*;vt&s# y— hskk 1 1 ^tfsnr 
n*. ^aoj:5&»{ta*«*&-rs»fl:»i«j(&¥a 20 

[0 0 0 4] ffl«KJi8lC«. S5^ah>£i9tt 
9flEW\ *V - H*Hlll:iftanfcl*itt«U:TJi[ 30 

[0005] mHtM*?;-)i>mnm}&(otii 

4>TS(c;i:ifcn&*^ fcy ^ y — v- k 
c-r. c»y px^-A'-jimEEfi^^y-jpiga^js 

^5ijSjJ>5t». y^y— Jl/7k^i£©zSffi£ 5MJ^TIC 
®ffig|&5MWTIC-r^Ct7>WSb^. 50 
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[0 0 0 6] ^PX^--A*-iaiiEE*Ttf-5giJ© 

^ffitLTH 7y-K««i@tctti^-r-5y^y->»u$r 

T^T7y-F««fUg*T*i8S?U KM&JB'vii 

M8)ft.t bxffl^sy^y— ;u*^©y^y— ;u 

ssy * y -;WB»««©««*+»ic**»-a-«6 < &s 

#J *.tf 1 Miioiii^ ^ y — jMcj3**«s»i LTffl 

y * y -^*»tt«s©*«tf*:*:s < 
-?&<. tttert^wKJfcicttLTy^y-ji^jg^ 
i;^>-r<^©T. y^y— ;u*i§i^#s*^y^y— 
MFtt«¥<%iMrr««s«tttiT<«. 

[0 0 0 7] ZLWmfcmfc&ff AWT. ?D^t-A'- jg 

coco. **y— ^*»*&#teT*fci&©#>yui2jt> 

[0 0 0 8] ISLht&illJLfcttiK:, «S»«*et^»5«/S*» 

6tt, ««r^^y— ;p*»«*/hs^atiST?3i*c:a:*« 

V»«EilTjSI*:#jS«S£ L lr» <h IrJ -5 tiSt 
[0 0 0 9] WSELfcH 1 4RZ>*0 1 5 (C^-T^fC, & 

- Kffitttii 7 (cy ^ y -^*»**«*&-r *«BfiK«co 

^!S«©ttiSi&P (inlet) 152 £iiLTSftSf&l£© 
«1 5 l«gR^*^n^)o «fttt«©A»4Kt7V--K* 
-#>^-/1-«^fcC7 y - h*m«#: 3 tjfc L,T*3 0 . 

7 y - Kfiitss i o S:«tn-5 y ^ y — y — h* 

j6««e3lca*iitrCtlCJ:r). 7 / - PM^M 2 Icy 

o <&«tn«.r^T©y * y — ;p*»«jj«7' y - 
3ica*atrct»4A<. 7©^^ y-;u 

y-^*»*©fiiffl«!i*tt. — «ic«<s^. 
[ooi o] c©»sps«*afc«>iw. sSK«©«Jig* 



( 4 

5 

-5^TlCtiSoT^^£l/i»*^«T&-5. $.fz. mi 6 

n^y * y -;u*^£§§§icMTtti&*£fE;§s-f & c 

mmzl&'pTZt^offiM&tkCZ. ct-pT. 016© 

& mm t l xm v » * -a . •* s r -a c t tc 

[0 0 11] — ^. TV— K«KiJtt*KJ£l;::feV>T 

tt. n»{k«****fi!EStia. 0i6©«lfc. ry-h* 
«tss©#m □ i 3 1 y ^ y -;i-zKi§i)£#g§ i 6 1 zmm. 
u &f^©y^y-ju*^£y^y-;u7i<^#^ 

«*#**V-ji/*»tt#«tc*«sn, y^y-^* 20 

F*3JE*<±#-r -5 rtfC^C -5. Sfc. @14© 

life. *f 1^© ^ ^ / - ^ ^ / - JP««§ 

m^timmM&T&^fzZTziiizuz. 7/- 
fce.-roitgttfe^«.„ fdt. ^©cit^iiijii-r-sfc* 

tctt. yy - KSrp£«K3nfc=»{t&*£*»fc:#lti 

tC^^-LTLS -5. £fc, d©y ^y-JUtt. A#(3*j- 
LT#«T£-5fca& 2 6 0 p pmK±S^*l:jRtH-r 

=tox. y ^y— >»u^xt-^k^ 

*t*»«UTtttUT*«KB*«aiT<*. L^U sis 

©a*Ttt. y^y-;i.^y><»:-^{t^s^»8fr^ci 
**tet>#A6n-5*<. iSMsy^y-;i/«ftfe«)«^:ta 

^l^#e.n-5ff)^S»7 0~8 OSihtfeLT. 3 0 
fKTtittJ2>#3#tf) 1JWTIC{STL-TL*C>„ iol. 
(gfigT-ifiJt^y ^ y -JMBfiWMioRtBSfif pCitt 

[0012] sec. Ty-KM!«)S2icl£®:Lfey^ 
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o. ±5§.*izijkm£tiz>mt>mm2tiT\,*z><, mz. * 

o. 5 p pm&,T\zmm^nx^^o z.n^> <&®>m&. 
— mt&3a \z l t 7 y - k mm& t> $ tb $ n -5 oias 
*> & & y^y-^ti^fiiTk icMf -5 t/ » 

t. #y— K&T&ssnszMctt, y^y-;u. 

T-5©T\ #y- Fffi^£M#<hLT8NHtf£tl-g>T>Jt£te 

[0013] *fc. zzmtfomiL** ;-)Vj]*t&ft 

^•>->Afe«!:fflli»ffittK, *U7^U^75 K» 
y;KO««c7JHi— JU*8ftiR-r*^r««H&!R*ffJi; LT 

JS^fcaftiBMSfK:. -SHt^sft-fcy^y-^tfx©*!^ 

sfc. w.&M*?s— )ivmm.m%.n.mm<D7 ; — 
\ t mfr*>wmzi\z>m.w&ftmtz>iztb\z. z\(Dmm.m 

%*Sfi©i!)flHiasT*s 7 o~8 ortt. y^y— ;i/ 
©»^s@^.Tt^^46. 7y-Hi*^it AMoy 

^y-Fffid^%^-r-5>gfft»Ji:*:;UA7;Ua r t 

t5©T> 8ftiR«jc**»«e*sti-i'5ra)B*^i;*. <*: 
oT. *y-KS^e>sfm^ns^Mo«f^e>®#:^ 

BtSESy^y-;p^*5|.*te%«^grtgi5©B5«^ 

[0 0 14] 

w l t ^mu<mMcomm zwrn-r -5 ^ t # oiftg <t * -5 * 

C<t$:@fl<)<i:-r-5. 
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[0 0 15] 

i&m&Mvt-r&tzttxD^m mi ©#f£W4, 7/- 

t) y - h* tt as ji 1 1! y - k mm «£ tjbjs $ nfc * y - k 
St. HufHyy-h*M!««2itxsfifa*y-K«!«ratz^ 

Ms&^^-r^ry-Ksttif&^i:, tfre*y-NMi 
-k8Iebhs£. gnatss^«tjig&© 1 mmzMft&mtii'r 10 

writer s - vmm □ ttfsmmtmwtms&o 1 ss 
<mmm.i6<Dm<Di®mzmK snfc* y- K#m pt, 

Afctt«ss«s»«»5E«SBic*5ViT. Bfria^j y- 

ttlP<tSfria*y-KlH|iR««<tSrK*JCJ:OSEllltUT. 20 

& 5 &©©«»<>:. Kre*y-KiaiR«*rt»ciaiRsn 

liftE«*4iK#«»lc&«*fT&5fc»©« 
[0 0 16] «rlEJBl©*5EMt*t>T. fiME*R*5HK«F 

[0 0 17] mffESSl ©^BJtC&^T. ttrEftS 

©fc«>©tt*S!JOtR<!:>&>&&0. ituEftSJ 0«©-gflfc L 

[0 0 18] ^2©*»1 TJ-Vfmmt.7S- 

\ i mn.fcT'Bi$.2nfz7s-} t M£. tiv-vmmmt 
- K«i#TM$tifc* y- Kit. mm.7s- 
H«»)BaafKrta*y-K*j»jBcSELTt*«fsnTn 

■T*7/- KSMMSi". MIB* y- KaUtfldCttLTE 
■ SnT^*»t»l8iEa»S:»B!i-r**y- H«E»« 
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fc7 y - K»mn £ifte*ft««Effl»© 1 saaKBMtjW 
©<&©*»£»# snfc* y- Ktmat. mm7s- 

*<MR*^**«»R*£«©fHW*ST»*. £©??*£ 
[0 0 19] 1E*5SWC*HT. W^iLTIi, 

-;!>©*»»*<#* cnicise>-r. 
y -;u©<t 3 &Jf%te©ffi«7;un-;u-e&n«teffl"Br 
itfes. 7;P3— ;u©»— «KtcPB6"r*«c© 

7;i/3— ;U©g£#|jfc»«T»t>Tt>.6lr>U 3£JC. 
BMSfCcb o T#fl? T*1J6&te©#»ttW«ttK££*r LT 

[0 0 2 0] 

*»%«s«© -mmrnm v>mf$. sawn 1= * l 0 

T. H2(t HlE«©jS»ih#©— «*^-rHT**. 
H3B. Hl«CwSnfc»l©lBaEffl/^y-;MB»* 
tt%««E>«tMfP-r«^A©BKHr««. 04(1 it 

1 ©E*S^^/--»H«ff*»«*«eB*»<E-r*fc* 

[0021] mmnm&mmmGL 6 «. 01 tc^-r^ 3 

fc. 7/-h*8S?S1S7 > 7/-HII*3, 7y-h*tt 
i$M2. fffXMi, *y-H««UB4. *y-K«« 
fl£5R^*y— l«SltBHR8SffllA*. cnSO. 77- 
h*t^?S«7. 7 7-^11*3. 7y-Ktt«I2 t W. 

mmmi. *y-h*««tB4. *y-h'**^5&^ 

/^y-;u*^^iR#^nT^-sy ^y-;u* 
jgffi^ggi 6t4. i«#>yi 9 (^T. *i©jg«jn 
yyt^f) &ftL-z7s- vmmw.7<Dj^ s-jm 
OTmc^nti^. s^c. 7y-h*sss&«7© 
s? s-)i>mmn 1 3f4, ^^y-;i/*r^^g|i 6tc 



( 6 ) 
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» 2 0 tfH V- K8ESS«8 ©g$Kt»J#i&P 1 4 IC&«£ 

i 8 4 , iciHiiK^n-5ttffl*»c^£oT^-&o j^ic, #y 

[0022] #v- KS^&Sftb sn-sy^y — jk * 
KRtfttRtt. ffi»«»=*fl:ia*a: a tit 

«i 8coa#:cfiicfj^^-^t^©*.^m$n 

**. i£it#2 4te. *y-H@iR««l 8rt 

«. jS»±#2 4«. @2©tic. «F©rt»jcH3eanfc 

[0 0 2 3] $e.lC. BlK:ji.6ft*«k'5K:. ft?S?ttSit 

o«»»t* <=>fF<ffi£*i-5 y * y -JMc»**srt©y 
*y-JMc»tt©»fln::j£i;T, y*y-;Mc#**« 
i 6 tc y 9 / -;u7ki§i££*§;fc-r s y 9 y -;usi3£^a 30 
tn. fB2©**y-;i/*»*g»i 7 
21 («t^2 <Dm.m#>7tftrr) tsixs. 2^ 

«S1 8 ©«E®JWT©S|5#lC, iS4ih#2 3£^LT&M 

snr&o. y^y-^*j§JK#«i 6^6#tH$n-5 

Sv#:£# y- 1 8 rt»0*7?St*»»Sff «c 

XiMAJfftKIt *V — KHiR^gi 1 8 <f©?K 

•R^SS i 8*©&#£fn ©y^/-;Mcjg?£sgg§i 6 
icjg»T-5fcs6ic. iS^^>y"2 2 (U(T. ^3(om.m 
#>?£&?) ^Lt, *y-FiiiK8ffii 8&fBi 
»y^y-;u7Kig^g§i 6(iat$nti>5. :ni: 

cfc 0 , * V- K0iRg«8 1 8 4 , ©**CiiF*1-aA/-C«r>* 

<. ^&tfA#tC#LTW*&;ine>©#>H£^£<C 
^■T^Ch^oIflgi;^^. gjfc, ay-K|fi)iR§ggl 50 
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8 iC^fSSnfc^Sril-glilC^WT^fc*. * y- KB 
«K#S§1 8^bi£lh#2 5<£jlLT^SP'v i »2 8#fflT 
^•5. ££>IC. -£-©W©5fcl::ti. 12 9*^^T*0. 

^ i ©ifi&£! y * y -;wiB»tt»a«3£« hwj:^ 

{C . A y - K B iR$S tft a>*«f XX L < & -5 C i: & 
[0 0 2 4] ft y- KEIiR*««f <0*3&«^lcai«r* 
< ttTft < . * y- KffekJKB 4 Rtf 

mmnm i ;»«ft««c«t**fl:*iBc u wajwrF-r* 

A7*ft: KKif^J (#J;U£. -hD7irft K^v 

[0025] ;i©m ©it&My^y-JM<*¥«i 

««f«<tt ltie^ Lfc %>©*>> y * y 

*»«E*88i 6rt©y^y-;U7K^««jSSicjc6i;T. 

7 7- K8ftS& 1 0 *«fin-5 y 9 y -;U*f§i&©aitfi J m 

(mL/min) siMfli-rsiASiHfflmtt. y*y- 
-5. ^i©y^y-;u*jg^si 6*»6fi«» (dm 

FC) fcjaftrf*¥R£LT. ^1 »iM?g#>y 1 9 

£, y*y— ;Hi3te*&£LT. ^2©y 9/-)i^m 

*lP8l7i«2 0fil«#>y2 1*. 

K0iR««i 8a>£m©y*y-;Mci§*t^fgi 6ic 

Tk^M^-TS^grtUT. IB 3 2 2 Sit^. 

^.o «i, ^2. RDt^3©it^^>yti. y^ 
y-jmmummm. 3 1 Ruf«isi£«B$^fl:is®fPffi^e 

3 2lCJ:oT«W$nTt»-5. ^H1SS3 3«KS 

(DM F C) lCtttt$nTlr»*. ««tSB# 

SftfH^ffPfiifiSB 3 2(1 y ^ y -;irtt&ftltti£ift 3 l 

(DM F C) ^JPf^-r-2.fe«!)»t-^ (Sa^Ltt 
«. 7y-K8fEtt«atf*y-K«lft«03R*lc36 

^.ii?K^>y. jt®yT>R^'t-5'2:^trfflg|iS3 4 
«. iSSEi!^^y-;n«»f8»oia*TB»*-tt-*fc 
ts«3 4«)«i[«. w.mm*9 

m&> (DM F C) 
[0 0 2 6] 0fl*«. ^®«jffl$iJP#g:3 1 tt. ilSM 

*9s-)immmt&fr*>9\-3m&3 3icma$n-5*€sit 

^•«7 ; -^^e»fFffi$ni>y^y-;u7KJ§^g|i 6 4« 
<D*9s-)i<fr®mm&\zfeCTmm#>7- 1 9©^ 

fli^. ^^/-Mi|ipgt3 l T-HJjp-r^tlcJ; 

[0027] $e>jc. ^9 y-)vm%^mt. y^y- 
^ffifik£&jffli^B3 i T'fpfffi;*nfcy ^y-jui§fSJcj<;i; 



( 7 ) 

II 

TlH 2 7 2 liz^SriHO. 120^5-/- 

)ls7*L®m®& 1 7^£ftU«>y:5'y-.>U*i§il£W§§l 6 

[0028] nsfcWictt. y^y-JMcigi&'ggSrtg&ro 
^^y-;u*^»iSffi^o. 5 MJkrFicft&t, 
gRrtgrry^y-^s^i;. w^«®jaicM'>T 

y-)i7kmmoymmtfo. 5 mjut icfcofc*^ y* 

£3£&T£<.&g;^ttiT<-5„ ^CT% 0 1, M3I,Z&Z, 10 

-;utk?§^^^ 1 coy ^ / 1 6 izm.m? 

2>Z\tiz<i:0, W, 1 coy^y-^zKfg^ggl 64>©y 

^y-juasssro. 5M«±(c-rn«. sio^^y- 

^*j§^g§i 7 4>coy :?y-;^*^i&£•r'<T^5e<^ 
o;' u clS3^'^^t^ ^2©y^y-;U7k^^g§i 7£32&-r 20 

£*>*£SU ©y^y-^^&^l 6lCi£?£U 7 

tc. m ©y^y-;kfc^^ 1 e^coy^y-^jg 

[0029] m-?T, mie>w.&mx*;-)mmmm 
m<Dmm&®%izfcz>tzi-t-<:tz< . x^Mic^ffl^*- 
fe. JW±©Ift^^bt)^^«Jc. ^2coy^/-;U7K 

1 7iZtem^*2S-)l*®Wi®®$:\tl2>tz 

Sfu«y*y-;M<iiF$e^§gi 6©^*g<hit$£L 

y ^ y -)mmmm<nmn®%BV>!§ffi : £m'hmmizfflz. 
Suites. ^t:ftWt^ct»JS 

[0030] m 1 (D-gmvMi&vMBm) $£ic, d 
4<D9zQico*? y-frms&ZK-fJioiz, y^y— ;Mc 

mmt. m«v>mmm&mm6izwi&2n. ® 
* (0mnn.fm.ns8.nM 6 sew £ n*: y * y - jmc 
mmt. —z><Dm&\z^tit><i,nx^9/-)V7^mm.^ 

-f5. mi 5ic^bfeTy-Hat!Stgi 5 owy^y— )i> 
mmu 1 5 3 tmzffimtsntz&m.&<DT s - kssks 
<»*9j-)\,m&u 1 5 2^^-r-5c<ticj;o, ®n 50 
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^y-;usr2i^-r-5ctfcpitgT'Ss (^.t. a^Jitiis 
tetim . sfc. fg&jnas* >7£«S;t. ^n-^no 

« m& & mm \z xt* s -xm t> uj figx- & •© . 

[0031] *%^ic^s^i<D»^yrS'y-;u^ 

[0032] (/^/-Mi^ffflfg) -a^x\ m 
mm*? s-frmmnmfrzfanmznffinmmmitfr 

t icisuTtfmm-stttfiS: 1 (t) ttst, y^y- 
;u*^^coy^/-;u*^i£«gcm (t) «. T 

[0 0 3 3] 
[&1] 

fcico^tt. TV— KM^tfTCDE^y^y— 

c„ 0 tt/^/-^iMi;fS]i:Xt)T^5 
y ^ y -;u*j§^zi^ (M) . v m< vw«y^y-;p 
R^7K©^;i/^«. v«y^y-;i-7KjS^g§©^«^ 
It. 

[0 0 3 4] e fc9IEW&y^y-^zig£ft07t^fltl;: 

na5mss(c«tntbs«^ffi<ty^y-;i/7K^#^ 

rta5*» 68ifnia*«8fc©«WfS{tsiEaff «sra c t ic 
=fc 0 y ^ y -;p*»tt©a.iS <&iES6(c^t s -a- 
4ctjjtnniBt«t*. $e»tc. nffiHi»ic:*nm-5*si 
mt y ^ y -Mi««g©/^ y -;pjB«©H«** 

KtSffl/^ y — ;p*»*sx*ts«6JB3»«»*^ 

etc. « 2 ^ y - aw&#SST?ff« 

«fc0XI!l6<)tC#fiJ^fc©<i:fj:-2. o 
[0 0 3 5] %,l(Dm&m*5> S-K 

•r. ras&coB$^ (so) T-te. sitnuffw/t^y ^-q 
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HfT^n. mmmy^ y-)mmmm^^mnm^mm. 
i (t> &&mm<t£LTmm?z>. s^i:. xt^y 

S2CQ = Q+1 (t) At»th#fi. m^ffiQ*** 

atc^$nr*3o. «ak. 2M^ji^«frs. mi io 

^.TUSfflfi* f&ib^ S 4 <Dit%trf. Yes TfMfflW 
S 1 lZ&-ofzm&\i. #>7tiit)$:mt21tZ>Z.ii\ZtZ 

■a-?)., l^u m i v> * ? y—)i7kmwi® ; 
-)ismmtfffi7g.e>mm-c$>z>c B &QT&-?fzm-&iz 20 

(XT77S7) „ CCOC B teO. 5M 

4y.±(c^$n-5^#t?$>fp. z\n&rF\zy-? y—)vm 
^(aia-r^ct^T^^^it*. w,2<nyi? y—)\,*.m 

m®&fr ia>y5>y -)ifc®te.®mz y?y 

^§§ic*^it^-r-5o mmzfroyfy-jiTumwitAi 
(DmitftizmcmT'&r). f^—<Dy^ y-m^mmm^ 
<p(Dy.5> y -)iffimzmm(Dttmjz\B\'&-£ii:z><Diz>&m 30 
temnmmzfto. mmmwme>vtmi,zmz><D-c. /> 

7) o z.nmm&momv. t£2cDy? y-jwmm® 
§§ <p <d y 5 y - n ® z> vtmm & n c 

-)\s*®i&®mz&&?z>mz<si33t&5-z.z> Uf77 
s 1 o) o ztz, mmmy? y-jmMmm&mmmiz 
^.^m^m^nrzm^z\t. Ncom 

[0036] {fmttm^m *mn\z%z>%mftm<& 

Ei7fi. ^wiftM®m<»f±v)K>mz$im-rz>m.WiftMm 
gg^m 1 v>y? y-)i>7H®wi®%$izm^fzmenz&t,tz> 

ftM®%$& ts V - H (HiiR^gg icffl ic is tt Z> 9to 
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[0037] S6ic^-r^ic, ^.m^m^^mz 

«. SU*:gP#6 0a (KT. ^fflt^T) <ha£ft:gp#6 

ob (jy.T. *«t*-r) $^si-r-5tt^o«6 i#g 

M6 2?W^tltU5. i^T, iSHtTFlCff 6 3 

zmmL. Km^%ifr&&.x-?z>£. 6 2 jwxiif 

mZtl&tztb, *&3g 6 41*3 SPOrt BE^*±#-r^)<, 
T. #§g6 4WMt§fC. 2»jl:#6 5£^LT«?6 6 
ttftttf. &*S«rtEEJiiJ«<&oJfcl*jSLT. ttSP^ 

*w«#asn*«ic-r* z\ t^usr**. 0 6 ktkl- 
.tot, #scog^n;t^ipj{c^6-r. nap 

aglc-rsfca&lc. ttSJDlS©— SPfcU » 
^n-5o b^L, *%WlC#^.a^Bl^g§«. Affile 

itssntLTn*. .tot, ^ffltrffiA^nrcM* 

[0 0 3 8] S^IC «t«£Ofiii*MiA*traNrlcSt# 

±©^ilMcDi2fflOtt*$^MLAc. 0 7 (a) ~U 7 
(e) 7 1 a^M«#8t$ntl> 

^aP^TS-5. 0 7 (a) -0 7 (d) 
WK«trtffit»UTlr»a«&iEBJ:0t>. 0 7 (e) <D 

[0 0 3 9] a«J»Bt^ig*. mi©iS»Sy^ 

y -jmnnmizaftam icoy?y —)Mimm&mtz 
m^tzm-£:\z-D^Tm.w-rz>. 0 8ic^-r«ic. y?y 

T-± i; fc -^ft^sg t ^*J^ © y ^ y - 

icjsxsn*. mmtx*y-)\s7X.mmi:&o. mzt-r 
z**y-)ixx£zzffltfomtf, m.m#mm&&LT 
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miteim t ®mfH®-?m%. b Ac y * y - xa^w £ 

[0 0 4 0] SSIC. 9M*ft-Ri«8g£. 

^ y - juxmstt! fc tj -s ft v - H in iR^§§ icffl n * 

7 J — KS *»T?fE£ bfcl^BSftlft* * * 7 -JU#X t> 
K. ttSfttM^y-Wi. 3Mc»«¥U — *ft«*t 

a^n^tasn*. z. *> tz& 
fctt. ^HitLT. -fe;un-**K. *hif->*jK. 
p vAiis^n^^i^^itss^i^ffl t^s c 

[0 0 4 1] [^2ffl*ffi©Bl] ^cJC. 
0S#HILT»Wr*. BlOfl 2© 

HOT. HI 0E*©3l«X^aia*n»J=fT«t'5i:i: 

a*«r«T**. .tot. fB2«>a[tt5S!^^y-;nK»* 40 

[0 0 4 2] fcfe. U±©BttB^T"«. #«IH©«5*4£ b 

it. i©7*3-jnbL<tt. »att*r««*«$*rsn 

[0 0 4 3] 

[SIMM] wt. Hifis#BauTS6«6«(iis»ieucattwr so 
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-5. 

1 ) 1*3^85 7 c mx 5 c m (BrffifS) x l 0 c 
m <K3) ©y^Xf^fKolfBSfflil/ft. 
^-n^-*n£DffiCDJW$lilmmT$.-5. £©§g§te 

hi ms<omhT<o»»tz. mmmi c 

mXl cm©?;$$!l fiS3cm(0777fy?Si© 

* (fA) Sttttbfc. flf4:#»ottm^6y^y-;u 
**«A««Maft»r»*t. «J >>f*ftts.r> 
fc. «iS(E>K*tttK:tt. ±B5*»&0. 5 c m©gft#tziSr 
ffiStl cmx 1 cmO^^J&y. fi$ 3 c m©77Xf 

rt£E*« 1.01 «£E. b < tt, 1 . 02 ftEEJSLhiCft 

s^^y-;HK»*»©»f^aflucE(ttr«7 otst 
tmvtz.m.'&vci i o j-)\,isz. :—mtm.m 

fib. *«a#f4aij»sffa:to-r. moss^* 

JtSH^fcti*. *9/—)\r%7> : —mt&im= 1 : 
9 5 0T?J&5uW)i^fc. **T<D^JKig»«. ^ 

* y -;i/^/x i — ^{|:M*<d^^^^ e> y ^ y 

Ac 

[0 0 4 4] iS6±^A*j£±#Bch 3281b. [b| 

y ^y-;^x : —mitv$M= 1 : 1 o o ST^-sct 

Si <*: Aj c i ^«|g$nfco 

[0 0 4 5] (ftltM 2 ) 
<»*fl««8i©«5»> 7 c mx 5 c m©BJfBD«^^ 

ffitt?S^T*5 0. S'J<@{C^3 2 m, 7. lcmX5. 1 

ft\Z. »f®Wf 1 cmx 1 crn^S^^, fi£ 3 cm» 
^^X^-j/i/^©® (fA) &mm.Lti. fi^Ol 

ra^ e y 9 y - i,>»jc . ^^g)5»© -> 
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5 c m<£>gp#lcK®*a 1 c mx 1 c mOASr&tf. g£ 
3cmffl777fy?«©f (<gB) £8if£Ufc. £ 

ic. f&-»$J&ffl^TBA£U*r. IfBictt. &Jfi«n?JH 
^ci2±#B£IR9tttf;t,, 

[0 0 4 6] ^fC. #«©iS©+iC>CTMR©H»a£]ftO 
tttt. tf*acDfc?-77©3SfC. |!$lmm, Kffii5c 

cotb«JO«CD»f®0S112 OICtk-To 0 2 0IC^T« 10 
tC. ti:9) Delete. 4®^fW^ (gUBKDffltfJ-) j&tffi^T 

UTte. 1 0 0 Mm. »fiS(2. 2cmxi. 2 c 
m©#'JXJU*>©SH (MA) t. f^lOOtfm. W 
S»2. 2cmXl. 2cmOMt;i'P-X©I (I 
B) Sr. -tn-efMttfflfcUifc. ■tBtt-feJl'D-^jRJK 
l&ASttiSOSWTaci-y-Jl/SJtUfc. 

CD6 cmCDJSSSr*«rXnfc^. M£S1U. ii^l-I 20 

ox:^-cmmLfzm^iti 10 t*jr/-)i,*ix:- 

m 1 /m i nCDSfEjST. AA> ?> iHfaL . Ma£J£ftk£fT 

©-tWrttlkSofc. ■?■©*. «2 5f*»fc:fl»ll:#a«R| 

^©TCDtelcfcO^W^E^l/ftSIH^fctca. y^ 
y-;P^X : Zl^t^S= 1:211 OTSSut^ 

fe^^y-^^fftc^ufct^^ti-s. 

[0 0 4 7] JfcJC. MnL. ttWO*EO»»»«MS 
MBlC^^Ufc. ■€■©». «»*©tt#£»T. Wtf. 
*6 6cm*TAnfc. toft. ttttff^O 
->-'J >i/&frtJ.-?tz. tstitmm. ttWO«*»ttSSJcSE 

PI*. Bttttffl^^y-^HRWfllteroKf^fiftJCEEiR-r* 

7 OTCS-rttJRLfcfi^Jttl : 1 0 /-)I13X : 50 
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0ml /mi n©tftitT. WA^6iil«U. M^JiM* 

frfcofc. flU. «§§g^«sos^^ff^fe-r. Siaco* 

*K±Wr*©*««*Snifc. 1 ^ 3 0#&IC1 cm 

n&ztAmmzntzo wtti2titz%.#<D-y->z?>j 

1 :4 2 3 5t"$5;tWoL iBUlAiO^ 

^y-;i/^xsraiau{;<ufcje>, jMASffli^«^«fc 
o fciB^ffl^tM ^^y-;u^4"ic^ufct 

st^iUTtt. bibcd^wit^-sc tinmmzti 

it. 

[0 0 4 8] (HJgfcl 3 ) 

P-feX (R. Ramakumar et a 1 . J. P 
ower Sources 69 (1997) 75) IC 
<fcD. 7V-Hfli»U« (P t : Pu=l : 1) fljf#- 

^>^7-y^i:*y-r : ffl«jK (pt) imt>-xy7 

^y^SfMltfc. MWitt, #-#>l 0 0K*f 
UTMftitTT/- h*«3 0. #V— Ktel 5£:U;fc. 
7V-H««EJBtt. Buf5^PirXlc*3UT^S!Ufc7y 

>X;U*>^jgi& (Du p o n t Ji->^JKS E 

- 2 0 0 9 2) £-f HfifEMi^fl^* 
-^>-7 r 7-y^Sr5J-®^-B-T^-X HSfpjSUfc. d© 
^-XhS, JtzKMS^r* — #>^— /1-TGPH- 1 

2 0 (E-TEKttSi) ffl±l;5 5 0tfmMLiei 

□ A-^>XM>t^ (Du pon tttt7-ft> 

»«se-2oo92) iz^*>5t&*.&mx-, mm®. 

&fl##-tf >y7-yi7£#ftr£-fc!-T'<-X h^f^iS!U 
PH-0 9 0 (E-TEKttS!) 0±l:2 5 5 /jmi* 

UT<6«S-&fc. TfTag©A-y;i,^-D*-#>x;i/*> 
MM (Du p o n t1±j-yj*> 117) CDjE^Sfc. ml 
IB 7 a ± x T-ftm U 7 y - H Mi»B i t> V - H M«® 
£*-;/r-yuX (12 5t> 5 jj-ffl. lOOkg/cm 
2 ) ICsfcOyVX^fTt^. »^*f^«Ufc. flU. Kf9 
WtilOcm 2 iZtezmiZftMLtz, f^SlUfe 

^^s«wu. t^Hia^TS^ufctr^. yy-K 

Sl»Ifttl0 5^ni, *y-HMW5 0«mT$i 

[0049] <il^y^y-;H!Sf4mte»^>^ 
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t:iCfj:-5«ltCilS*J®L7t. Sit. t/tl/- ^-icti. 
7y-KE *y-K«*lc. 0 2 <DffiM*<Z>«ti&«©$S 
#9J<=>ftT:fc9. i n l e t © SB ttlC^i 

"<-ica»j&s&d>9 fc* * / -;Mc»*« *9 j-)\> 
*®m®^izmz>mz. *9 j -ju^m^wz^a.- 

;U7K^^i§ («1 Oml) »C^^/-;i/*^S:A 
ft. 7|TK©j£«>tf>:/£ffl^TaittL&. #y- Kffl'JtC 

©Sitffite, TfJBRO^X^O — zi> bo — y — &fflt>TH 20 
^Lfc. j£8£l±0. 06ml/minii^6nil/mi 
n *-C©«fflTWSaEpJliETr* 0 . 20ml/mi 
n*>5 5 1/mi n©3gHTSaS"5ieBT*-5r.t*SBK 

[0 0 5 0] <«!Sft«JE!)#ttOffllJ^> 2 M<D/-9 9—)V 

fcmm&mmz o . lmi/minT-yy-Hiiii: 

it 9. 5 0 0ml/mi n©ffiiT^M$*7-HM!l 
JStCitO, 1. 5 A©^ffi««E£»ELfc#'SttJE<&g{t: 

1SSS*SSLfeNf^*T»i, «(S3. 7 VT— fe-Z$>-otZ 
*«. -C-©ifi[»fBBE*«€i*«:«^Lfc. Sci .fcDILfltfcft 

arc, ^^y--iHOTsse^bt^^i#At. 

HT. /^y— ^jt^SSfflE^O. 4ml/min.ttS 
£. Wtfl. 5A»ftffiffi«t£ffiS£i7&^flgI;:7icO. 
ttO. 4 5VJTtE^iSL, $ <=> (C 3 0 frftffittdit 
£»ELOt2tt-3 *^/-;USrcffi£4{&iC 

-r-5 z. t ic«t o tn^iaifi^ft-s ci <t &mm-?z> z\ t & 
■fcmmn * 9 j -)i>mm& 159, 9 n v h y 5 7 w -t« 

^UfcfcCl^O. 6M(C&oTiiD, fl9m 1 (D*99 
JCte. *«}0. 5m 1 cD7K^(3liR$nTV^c„ ^WtK^^ 
2*7 FZ-gtsmmmO . 0 l M<D*9 /-JVikm 

[0051] (mmm4) #i\z. %i2<D*9 ;-)i,7n® 

$E#g§i;:. 2 0M<D*9 y—)),-fc.®ffi.$: 1 2 5 m 1 A 

ft. ^CD>*!C7>0. 7 5m 1 £g5 1 * / — JMcigJl&g 50 
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mzm^tt. s^k, ^y-KiniR^^w^^^o. 

2 5ml. 35l(D*9 S-)\,7kmm®&tZ&\,*tz. Z(D 
2MO/^;-MWl 0m 1 AoT^-SdtJc^c 

2 1 tmmmwmm&mmznfz. f:t-. 1. 5 

A©ft^mSft^ l&fffl2 0ftm.Vtz8f£LT', Wi2<D*? 

/ -JM<*§}&§gg#"b 0 . 7 5mi«/^y-MM 

t*y-K@iR*»A^0. 2 5m 1 ©Jg^^^l©^ 

SLfc. C©f^H^5@i!a0ig-rd«i:lca;0, 6B#W4 
O^a^ld^ff ?Z\£tfT'ttz. -^CD&. mi<D*9 

j -)W®%i*<o* 9 y -jmm&UT. 9 a-? h 9 5> 9 

■< -•nmS.^tzW. mo. 6 SMtC&oT&D. 9ml 

m-DT^zztfimm-cgrzc , %2<d*9 
fcrnrntp \z «. a £ a, t* * / - ot^j 

S^tC. #y— KHiR^gglCte. 2. 2ml® 
cTWIt jWWBS ft it. COit^^X^ 

^TkH^&fiO. 0 1 5M<D^^y— JMcJgfijn?* 

2>z\£tfmm.2ntzo 

[0 0 5 2] 

mwotjjgk] &mm3£mi l zis<,tz>Mt>v>&T&fflm? 
ztmz. mmR.zfAmzMLTmntt<fone>wm&ffl 
m?z> z. t^ssmtr^m.mmm^mMn.m^m.m&i 
mm-?z>z\trf-egz>. 

[02] *ffiM»c*jv»Tfflv»aa»jt#©-«s*-r* 

[0 3 ] ^m<DmmmmwBmmnmm^mmm<D 

[04] *5EW(D-mmMm<D&&mT-&z>w.mm* 
9 j -jmnmmv'&m.^zmm Lxmmizmm u^is 

[05] ^woatts^^y-^ftswmjdiigwsB 

WSgCD 7 o — LfcStft i. 

[0 6] *a?HK:4JtiTffl^*i«t©-C€ra»*»HI 
«tg###S««tB&0. 

[0 7] #«WK*JV>Tffl^5ft*»*$i««tettg 
^ft-S L * 0 1S©«BS0. 

[0 8] att»««ffi{+€r«»ft»i©^^y-ju* 

[0 9] ^^68l^#^^^ioy^y-;u?K 
^^ggi-iiffl u^:fi!iw0ij^^-r«»&0. 

[010] *fzmow.mMx9s-)mmQmftm$i 
w<vm 2 <Dmffi.<DWM&fnTm.ti&m. 

[011] mmm 1 ic*jtt-i>^^^^^-r^0. 

[012] mmm 2 ict5tt-5^^B^^T^0o 
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[0i3] mmm 3 {zaif^m^M^-r^m. 
im i 4 ] &&<Dmm&)tmtm* ? s -jmmmm 

[015] '&%:<Dmm&)ti.mm -immmm 

[0i6] ft&omoiw.mm*? /-)i<®M®teftm. 
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7- 7/- h'«ti&*£ 

8 - ay- K«fSS« 

9- -fe/1U— ? 



1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 3 



»*9 (7V— Ftttt) 

■■mmma i7s-\*»mn) 

••&{t3J{H;iS&P (*y-H(Mfto) 
■•HMtHtfettlO (*y-H#WP) 

KEHX*» 
2 0, 2 1, 2 2-^>y 
2 4, 2 5-j£it# 



[01] 





[0 3] 




[04] 
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[0 5] [0 6] 
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[010] [014] 




153 MeOHSUJP 
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[016] 




(72)«9J# iST WZL 

WftJilJRJilNFilr#B/hftX£ir l Stt * 

(72)f£fiH# IF 

F^-A(#5^) 5H026 AA08 CC03 CX04 CX05 CX10 
5H027 AA08 BA13 KK52 MM09 



